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PREFACE 



Over the^ast twelve years, the Air Force Human Resources Laboratory's Occupa- 
tiona Research and Manpower- Division has developed a Comprehensive set of Occupa- 
tional Data Analysis Programs (CODAP). These programs are designed for analyzing and 
retrievmg occupational survey information collected by means of job inventories The 
CODAP system was originally written for execution on an IBM. 7040 computer. Many of 
the CODAP routines were coded. in machine language (MAP), thus making it difficult for 
agencies not^having access to this specific piece -of equipment to make use of these 
powerful analysis ^ograms. The United States Marine Corps had" the CODAP system 
rewritten for execution on an IBM 360-65 computer for application by their servi(:e;and 
the Office of the yfsis^nt Secretary of Defense for Manpower and Reserve Affairs had a 
version writt_en for''a;j||M 370-155 computer for use by all the military services -as well 
as the United States-Coa^t Guard. The tfnited States Navy was designated as the executive 
agent for this version of CODAP. As the CODAP system beeomes available to agencies 
outsioe the Air ^orce, there is a recognized need for the specific CODAP programs to be 
described in some detail. - 

It is not feasible to describe the entire system in a single document. This technical 
l'pATu %D^^/]'^' °^ Hierarchically .Grouped Case Data (KPATH) and Print 

KPATH (PRKPTH) programs. Thr concept offcPATH ordering of hierarchically grouped 
data was developed by Dr Jbe H. Ward, Jr., who received programming assistance ftom Mr 
Wayne E. Fisher and Mr Daniei Rigney. Dr Raymond E. Christal was responsible for the 
application of hierarchical grouping to the analysis of occupational data within the 
LODAP system. Programming of the CODAP KPATH and PRKPTH programs was 
accomplished under contract with the Computer Sciences Corporation. 

This study was conducted under Project 7734, Development of Methods for 
Describing, Evaluating, and Structuring Air Force Occupations; Task 77340 11 6, Develop- 
rmnAm'^ Modification of Comprehensive Occupational Data Analysis Programs 
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COMPREHENSIVE OCCUPATIONAL DATA ANALYSIS PROGRAMS (CODAP): 
ORDERING OF HIERARCHICALLY GROUPED CASE DATA (KPATH) 

' AND PRINT KPATH (PRKfTH) PROGRAMS • !r 



I. INTRODUCTION 

When case$ have been groupedlhierarchically on sfmilarity of work performed, as reporteVin a job 
. inventory, the background and task data for each case in any one of the hierarchical groups can be placed m 
proximity to that of other cases in the group by the Ordering of Hierarchically Grouped Case Data' 
(KPATH)' 'program. Such a reordering of case data permits identification of background variables having 
similar values for all or most cases in the^'^roup, and it enables the generation of composite job descripitions 
for any hierarchical group, since the case data are in a readily accessible sequence. 

While understanding of the overall purpose of the KPATH prograrn is not particularly difficult, the 
mechanics of the program and its applications as an analytical tool are not so easily visualized without some 
degree of familiarity with distinct CODAP programs which help produce^he input to KPATH or which use 
its output. Since previous technical reports deal with these associated programs, they willjiot be discussed 
in detail However, the relationship of each of the programs to KPATH is stated briefly, and reference is 
made to the report which discusses the program in depth. 

Description of *the KPATH program will occupy the first part of this report; the second to^ic 
discussed will be the' Print KPATH (PRKPTIi) program, which produces a printed report of case data 
element^ for any selected background variables froiii an input-ordered or KPATH-ordered history data tape. 
In addition,- a^brief description of each program is provided in Appendix A for the convenience of the 
reader Appendix B is intended as a handy glossary of terms which des(?ribe the functional elements of the 
KPATH program; e.g., "hierarchical grouping". '/ 

. II. DfeSC^lIPTION AND APPLICATION OF THE PROGRAMS 
KPATH Prograi^ ' 

The purpose 'of the KPATH program is to sequence occupational survey case -data in a so-called 
"KPATH"'torder.'KPATH Ordering is accomplished by sequencing cases in such a way that those cases or 
groups of cases which merged at each stage of the hierarchical clustering process are positioned adjacently. 
The sequential numbers assigned to. case^ so positioned are referred to as "KPATH sequence numbers.'* 
Perhaps, the concept of "KPATH order" and "KPATH sequence number" can best be illustrated by an 
example. 

Consider a sample of 12 cases with rnanually assigned case control numbers of 01 through 1 2 (Called 
"external" case control numbers). The punch'ed data cards for those cases are placed in case number 
sequence and in, card number sequence within cases by a program called Setcheck (SETCHK) which also 
eliminates cases >yithout the proper number and seqperice of j^ds^per case. The punched cards for the 
surviving cases are then read into a checking and formatting program called Input Standard (INPSTD), 
which is described in Christal (1972). All cases which survM the^ checking portion of the INPSTD routine 
are assigned consecutive sequence numbers by the compujfejf corresponding to the case input order (called 
"inte(nar"case ^control numbers). Thus, if cases 03, 06, Im \ 1 were reje<;ted in INPSTD, the computer- 
assigned numerical identifiers (ID's) for the remaining nirveKcases would be. 01=1,02-2,04=3,05=4,07=5, 
08=6, 09=7, 10=8, and 12=9. The nine acceptable caseslre fed into an overlap'program (OVRLAP) which 
computes a job simflarity index for all possible pairs of me nine cases. 

Following the computation of the overlap m^t/ix, a clustering program (GROUP) is applied which 
combing cases and groups of cases according to their similarity Inde^ by stages until all cas^s have been 
merged into a single group. A thorough explanation of the mathematical processes used in the OVRLAP 
aryl GROUP programs is given in Archer (1966)^ . It is in the GROUP program' that sequencing techniques 
are applied that permit the assignment of an appropriate KPATH sequence number to each case. Hov^ the 
computer-assigned case numbers arc manipulated during the clustering process to generate the appropriate 
KPATH sequence number for each case will now be discussed. 

Keeping in mind that each individual case is initially a single-member "group," and th^t the com- 
puter-assigQed case number is also the "group" ID, the following rule fgr sequencing groups is applied at 

5 



each stage of the clustering process. 1/ a lower-numbered group (IBEST) is merged with a higher-numbered 
group (JBEST), the lower-numbered group is placed first in sequence, and the newly formed groupj? 
identified by the ID of the lower-numbered group. This rule is illustrated by Figure 1, in which the nine 
cases ate grouped on the basis of a previously generated similarity matrix. This matrix is not shown, but 
you may refer to Appendix B for the definition of a similarity matrix as usedjn CODAP and to Archer 
(1966) for a thorough explanation of its computation in OVRLAP and its use in GROUP. 



Exttrnal cast control numbtr 
permanent I D assigned manually 
before inputting data to CODAP 
system 



Internal case control number 
computer-assigned case ID 
corresponding to input 
sequence of cases 



Stage 8 

case 2 and case 4 merge. 
New group ID = 2 



Stage? < » 

case 6 and case 8 merge. 
New group )D » 6 



case 5 and group 6 merge. 
Newgipup ID 5 



Stage 5 

group 2 and group 5 merge. 
New group ID » 2 * 



Stage 4 

case 3 and case 7 merge. 
New group ID » 3 



Stage 3 

case 1 and case 9 merge^ 
New group ID * 1 



Stage 2 « 

group 1 and group 3 merge. 
New group ID = 1 



Stage t - 

group 1 and grq^^ merge. 
New group ID =* 1 




0^ 



Fi^re 1^. Hierarchical grouping sequence displaying action 
taken at each stag^" 
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If the nine computer-ass^fgned case numbers (internal case coatwl numbers) are now rearranged, so 
that the grouping process can fee displayed as a straiglit forward diagram, with no branch lines crossing 
other branch lines, the new sequence is called the "KPATH order'* and the sequence nuniber§ assigned to 
the nine cases are called "KPATH*sequence numbers/* Figure 2 shows how the branching appears when the 
nine cases have been reordered in KPATH sequence. 
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lnttrn«l case control number 

computer-assigned case ID 
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sequence of cases 



Groups existing at stage 8 
(8 grou)3s) 
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Groups existing at stage 6 
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(4 groups) ^ j j 

Groups existing at stage 3 
(3 groups) 



Groups existing at stage 2 
(2 groups) 

Groups existing at $tage 1 
{1 group) 
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Figure 2. HierarchicaYgrouping sequence displaying groups 
existing at each stage. 



* Figure 3 is a more compressed and visually lejis complex version of the process shown in Figure 2. It 
displays what groups were formed during the gtouping process without indicating the order (or stage) at 
which the groups were formed. 

As stated earlier, all groups wliich merged during any stage of the grouping process will be assigned 
ad5a;;ei^t KPATH sequence numbers. Inspection of Figure 3 conn^wiis this fact. Cases 1 and 9, for example, 
were assigned KPATH sequence numbers 1 and 2, respectively, Gfoup^J, which later joined with Group 1, 
contains cases 3 and-*/ and these cases were assigned KPATH seqijence numbers 3 and 4, respectively, at 
that point, Group 1 contained the cases having KPATH sequence numbers 1 through 4, when Groups 1 and 
2 merged. Group 2 bro^uglit into Group 1 the adjacent block of KPATH sequence numbers, namely, 5 
through 9. Thus, the. most similar cases and groups have adjjoining KPATH sequence numbers. The 
reordering of case data in KPATH sequence permits identification'of background variables having similar- 

7 • , 
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Figure 3. Hierarchical.grouping in compressed form. 



values for all or most cases in any hierarchical group, and enables the generation of composite job 
descriptions for hierarchical groups, since the required task data are in a readily accessible sequence. 

If the arrowpoints in Figure 3 are viewed as pivots, ^hich allow the circled numbers to flip-flop 180 
clegVees, it can be seen that' there are numerous permutations of groups that would retain the same 
clustering oj^individual cases and groups and would yield a valid KPATH sequence. Therefore, the KPATH 
sequence cannot be viewed as yielding a cu//r//mi^/« of similarity. No inference can be made concerning the 
similarity of cases based on their proximity in the KPATH sequence without reference to a corrtplete 
grouping dia^cam ut a group membership report. Figure 4 illustrates what the KPATH ordering of cases 
would be if the ///^/jesr-numbered group were placed first throughout the clustering, thus causing the 
identification numbers -for all groups to be reversed. The KPATH sequence numbers are now assigned to 
different case numbers, but the clusters are precisely the same as* those in Figure 3. 

Up to this point, the clustering process and assignment of KPATH sequence numbers have been 
-presented graphically'. The computer, however, does not use diagrams to determine KPATH sequence. It 
accp'mplishcs this task by developing a seriesjof tables, such as Tables I, 2l 3, and 4. 

The first table the computer produces is one that sliows which gfoups merged at each stage. Com- 
panson^of Figure i with Table I reveals that Groups 2 and 4 did indeed merge at Stage 8; Groups 6 and 8 
merged at Stage 7; etc. ^ > 

The next table to be developed (Table 2) is one which converts the IBEST group numbers to 
individual (nonrepeated) case numbers. This is done by s^Ulng^up the IBEST column with values ^M" 
through ''9" and reading in the corresponding JBEST values from Table I. If, however, an IBEST row in 
Table 2 has been filled with a corresponding JBEST value, and tke same IBEST number is encountered 
again in Table 1, the JBEST value is read into the IBEST row corresponding to the intervening JBEST 
value. For example. Stage 8 in Table l^shows IBEST value "2'' and JBEST value "4/' Table 2 also shows 
IBEST value "2" and JBEST value "4." But when IBEST value "2" is again encountered at Stage 5 in 
Table I, the corresponding JBEST value "5" cannot be inserted Aext to IBEST value "2" in Table 2, 
because this cell is already occupied by JBEST value "4/' According to the algorithm for forming Table 2, 
the inf un)benl JBEST value, i.e. "4," directs the computer to go to IBEST row "4" in Table 2, and, if there 
IS no incumbent JBEST value in IBEST row "4," to insert JBEST value "5" there. Thus, in Table 2, IBEST 
row "4'' shows "5" as the JBEST value. If the JBtST cell in IBEST row "4" had been filled, then that 
mcumbent JBEST value would have directed the cx)mputer to another IBEjST row for insertion of the 
unplaced JBEST value. Thus, JBEST value **2" in Table 1 had to be directed to four different IBEST rows 
m Table 2 before insertion in IBEST row "7." When all JBEST values fropi Table 1 have been inserted in 
Table 2, there will be one blank JBEST location remaining, namely, the one in IBEST row "8.'* A zero is 
inserted in this JBEST cell. Tables 5 and 6 relate the step-by-step development of Table 2. 
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KPATH stqufnct numb«r 



tntfffial case control numbtr 
computer assigned case ID 
corresponding to input 
sequence of cases 




Figure 4. Hierarchic^ grouping sequence with reversed 
^ ordering of groups. 

Upon completion of Table 2, Table 3 can be developed from the ordered data. It is in Table 3 that 
the KPATH sequence number associated with each case ID is generated. This KPATH sequence number 
specifics the order oC the nine cases in Figures 2 and 3. 

The procedure for generating Table 3 is as follows. The computer first sets up a column of numbers 
from "T' to "9" representing the set of KPATH sequence numbers. Then, case number "1" is inserted next 
to KPATH number "1" in the "Internal Case Control Number^' column, because case number"!' is always 
given KPATH sequence number 'M-" Next, KPATH sequence number "2'' is given to the JBEST value in 
Table 2 located in IBEST row "1 namely, JBEST value **9,." The algorithm for assigning KPATH sequence 
numbers now directs the computer to go to the IBEST row having the same numeric value as the JBEST 
va)ue that received the previoos KPATH number and assign the next KPATH number to the JBEST value in 
that IBEST row. Thus, since KPATH number **2" was assigned to JBEST value "9 " KPATH number "3" 
will be assigned to the JBEST value in Table 2 located in IBEST row "9," namely, **3." Movmg rtow to 
IBEST row "3" in Table 2, the computer Selects JBEST value **7"=to be assigned KPATH number "4," etc., 
until each of the nine case numbers has been assigned the appropriate KPATH sequence*number. Inspection 
of Figures 2 and 3 shows that the case number assocrt^ted with each KPATH sequence number agrees with 
the association generated in Table 3. Tables 7 and 8 outHne the development of Table 3. 

Table 4 realigns the internal (computer-assigned) case control number) ^hich is a temporary "group" 
identifier, with the external or permanent case control number, which, in turn, automatically aligns the 
external case control number with the appropriate KPATH sequence number. As shown earlier in this 
report, the correspondence between external land internal case control numbers is established as the time 
case data is fed into the Input Standard (INPSTD) program. 
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. liable 1. Groups which merged at each stage 



of the hierarchical grouping 



Table 2 Conversion of IBEST'numbers 
to case identification numbers 
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7flZ?/e J. Generation of KPATH sequence 
numbers corresponding to input 
case numbers 



Table 4. Alignment of external (penAanent case control 
nunil)er) with KPATH.sequence number 4 
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Table 5. Lo^c Diagram for developing Table 2, including tables 
of input and output data. 
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C«M M«ntlftcaUon 


' IIEST 


JtesT 


1 


9 


. 2 


' 4 ^ 


3 


7 


4 


5 


5 


6 


6 


8 


7 


2 


8 


. 0 * 


9 


3' 



•.STAGEi 
= 0? 



NO 



YES 



Select IBEST and JBEST at STAGEj and go to Table 2. \ 



Locate IBEST row (Table 2) = IBESTj and move to 
samtrow in JBEST column (Table 2). 



YES 



.0^ 


1 






Replaae JBEST entry 




(Table 2) with IBE^Ti 




from Table- 


Ii 






NO 



^^t JBEST entry 
/XTable 2) become, 
. IBESTi, 



^ 'input to program- for 'developing Table 2 is STAGE. 
IBEST, and JBEST daU from Table 1 . ' 


•■ ^ 


In Table 2, let IBEST columr 
from 1 to n (n H number of c 
JBEST column ? all zeros. 


\ = consccuuve integers ' 
ases in sample); let 


' . . x- 




i In table l.letiniti;) 


STAGEi = n. 






/ ■ . " ^ 1 
Go'to Table l and locate n 


ext lower STAGEj. 







Table 2 is complete.- 
Go to program for 
developing table 3. 



u ^4 



Table 6. *Step-by-stcp development of Table 2 from Table 1 data^ 



STEP 1 , MAKE INITIAL SET- 
UP OF TABLE 2: IBEST - ' 
CONSECUTIVE INTEGERS FROM 
1 TO N(n«9); IBBSJ « ALL 
ZEROS. ' 



CASE IDENTIFICATION 
IBEST JBEST 



1. 
2 
3 
4 
5 
6 
7 

8" 
9 



0 
0 
0 
0 
0 
0 
0 
0 
0 



STEP 



4. GO TO TABLE 1,^ 



STAGE 6; SELECT IBEST - 
5, JBEST « 6; INSEJIT IN 
TABLE 2. • - 



CASE IDENTIFICATION 
' IBEST ' JBEST 



1 
2 
3 
4 

6 
7 
8 

9 ' 



0 

4 , 
0 ^ 
0 

8 
0 

0 
0 



STEP 7 . GO TO TABLE 1, 
STAGE 3; SELECT IBEST - 
1; 'JBEST « 9; INSERT 'iN 
TABLE 2. 



CASE IDENTIFICATION 
. IBEST JBEST 



2 
3 
4 

6 
' 7 
8 
9 



4 
7 
'5 
6 . 
8 
0 
0 
0 



STEP 2. 


GO TO TABLE 1, 




STEP 3. 


GO TO TABLE 1, 


STAGF8; 


SELECT IBEST - 




STAGE 7; 


SELECT IBEST - 


2, JBEST 


- 4; INSERT IN 




6, JBEST 


« 8; INSERT IN, 


TABLE Z. 






TABLE 2. 




CASE IDENTIFICATXON ' 




CASE IDENTIFICATION 


IBEST' JBEST 




IBEST 


JBEST 


1 


0 




1 


0 




^ 




2 


4 


3 • 


0 




3 


0 


4 


0 




4 


0 


5 


0 




" 5 


0 


6 - 


0 






— 


7 


0 




"7 


0 


8 


0 




8 


0 


9 


0 




.9 


0 



STEP 5 . GO TO TABLE' 1, 
STAGE 5, SELECT IBES'T « 
2, JBEST « 5;- INSERT IN 
TABLE 2. 



CASE.- IDENTIFICATION 
* IBEST JBEST 



1 
3 

4^- 

5 
6 
7 

8 ^ 
9 



0 

0 

6 
8 

jO 
0 
0 



STEP 8 . GO TO TABLE 1, 
STAGE 2; SELECT IBEST - 
i, JBEST « 3; INSERT IN 
TABLE 2. 



CASK IDENTIFICATION 
IBEST ^ JBEST 

- 79 



2 
3 
4 
5 
6 
7 



/ 



/ 7 
' 5 
6 
8 
0 
0 



STEP- 6v 'GO TO TABLE 1, 
STAGE 4, SELECT IBEST » 
3, JBEST « 7; INSJIRT IN 
TABLE 2. 



CASE IDENTIFICATION 



IBEST 


JBEST 




\^ 


1 


0 ' 


2 


4 • 




-:f 


4 




5 


^ 6 


6 


8 


7 


0 


8 


0 


9 


0 



STAGE 9 . - GO TO TABLE 1, 
STAGE Ij SELECT IBEST r 
1, ^BEST - 2; INSERT IN 
TABLE 2. 



CASE IDENTI?ICATION 

IBEST ' jppsy 

©■ 79 

2 /A 

3 

4 \ // 5 

5 \/ 6 

8 / \ 0 
St _^k3 



12 



15 ^ 



Table 7, Logic Diagram for developing Table 3, iiiclading tables 
• of input and output data. « w » 

Input (TtkUS) ^ 



Output (Takit 3) 



C999 MtntHlcatton 




JUST 


1 


9 


2 


4 


3 


7 


4 


5 


5 


6 


6 


- 8 


7 


2 


8 


.0 . 


9 . 


3 





Intamal • 

CJ(# C#pt/9l ^ 

numbfr 


kVath 

MQUcncc 






1 




; 9 


2 . 




3 
7 


3 \ . 
4 




-2 


5 


1 




6 




1/ i 


7 






8 




, 8 


9 



^ Input to program for developing Table 3 is IBEST a;id JBEST data from Table 2. 



In Table 3, let KPATH SEQUENCE NUMBER column = consecutive integers 
fiom 1 to n; let INTERNAL CASE CONTROL NUMBER ^lumn ^ all zeros. 



Set initial KPATH SEQUENCE NUMBER^ ^ 1 ; set initUl IBESTj = 1, 



Go to KPATH SEQUENCE NUMBER^ in Table 3 and move to same row in 
INTERNAL CASE COhfTROL NUMBER column and' replace "0" entry with "1". 



^Let KPATH SEQUENCE NUMBER^ = next lowar ]6>ATH SEqUENCE NUMBER^. 



Go to current (BEST,- in Table 2 and rno.ve to same rpw in JBEST column . 
antf select that JBESTj; insert that JfiESTj in INTERNAL CASE CONTROL 
fftJMBER column in same row as KPATH SEQUENCE NUMBER^. 



NO 



Let IBESTj = last selected * 



JBEST. 




YjES 



Table 3 it complete. 



13 



Table 8.^ Step^y^tep' developit/ent of Table 3 from Table 2 (fata.. 



STEP 1. INSERT ZEIIOS IH TNTEBKXL "CASE / 


CONTROL NUMBER COLUMN .OF -TAftLE 3l 


INSERT / 


CONSECUTIVE 


INTEGERS FROM "1" .TO 


"9" IN /* 


KPATH SEQUENCE NUMBER CX)LUMN. / 


TAfiLE 


2 


TABLE 3 1 






INTERNAL 


/ - 






CASE 


KPATH 


CASE IDENTIFICATION 


CONTROL 


SEQUENCE 


IBEST 


JBEST 


NUMBER 


NUMBER 


1 


9 


0 




2 


4 


0 




3 


7 


0 




4 


5 


0 




5 


6 


0 




6 


• 8 


0 




7 


2* 


0 




8 


0 


0 




9 


3- 


0 





T( 



STEP 3 . INTERNAL CASE CONTROL ^ 
INSERTED AT STEP 2 DIRECTS OMIPUT 
TO IBEST "1" IN TABLE 2, THENCE 
CORRESPONDING 'jBEST "9", VmiCH _ 
COMPUTER'TO INSERT^"9" AS-THE-NEX" 
' CASE CONTJIOL NUMBER. 



ER "1" 
TO GO 
THE 
DII^ECTS 

INTERNAL 
/ 



TABLE 2 



CTASE IDENTIFICATION 
IBEST JBEST 




TABL 



CASE ^ 


KPATH 


CONTROL 


SEQUENCE 


NUMBER 


NUMBER 








\ 2- 


0 


3 


0 




0 


5 


. 0 * 


6 


' 0 


7 


0 


8 


0 


9 



SrtP 2 , INSEST "1" m INTERNAL CASE 
CONTROL NUMBER COLUMlf OF 'TABLE 2 OPPOSITE 
KPATH SEQUENCE NUMBER "1". ' ' 



TABLE 



CASE IDENTIFICATION 



TABLE 3 



INTERNAL 
^SE . 
CONTROL 



KPATH 
SEQUENbE 



7 



IBEST 


JBEST 


NUMBER 


NUMBER 


1 


9 


OK- 




2 - 




- 0 




3 


7 


;o 


3 




5 


0 * 




% 


6 


0 


5 


6. 


8 


0 - 


6 


7 


2 


0 


7- 


8 


0 


0, 


8 


•9 




0 


9 



STEP h. 



INTERNAL CASE CONTROL NUMBER "9" 

INSERTED AT ST^P 3 DIRECTS COMPUTER TO GO 
TO IBEST "9*'^ IN TABLE 2. THENCE TO THE 
CORRESPONDING JBEST "3". WHICH DIRECTS 
COMPUTER TX) INSERaLl!3!i-AS-THE_NEXT_INTEJNAL_ 



CASE CONTROL NUMBER. 



TABLE 2 



TABLE 3 



CASE IDENTIFICATION 
LBEST JBEST - 




0/ 

# KD 



INTERNAL 

CASE KPATH 

CONTROL V SEQUENCE 
NUMBER NUMBER 



STEP^ 5 . INTERNAL CASE CONTROL NUMBER "3" 
INSERTED AT STEP 4 DIRECTS COMPUTER TO GO * 
TO IBEST "3" IN TABLE 2, THENCE TO THE < 
CORRESPONDING JBEST "7", VmiCH DIRECTS 
COMPUTER TO INSERT "7" AS TrfE NEXT INTERNAL 
CASE CONTROL NUMBER. ' , 



TABLE 2 



TABLE 3 



CASE IDENTIFICATION 
IBEST JBEST 



4-GASE- 



2 

4 
5 
6 
7 
8 

9* 



CONTROL 
NUMBER 



KPAIH ^ 



SEQUENCE 
NUMBER 

1 
2 
3 
4 
5 
6 
7 

8 ^ " 
9 



STEP 6 . INTERNAL CASE CONTROL NUMBER "7" 
INSERTED AT STEP 5 DIRECTS COMPUTER TO GO 
TO 'IBEST "7" XN TABLE 2.* THENCE TO THE 
CORRESPONDINOi JBEST "2". WHICH DIRECTS 
COMPUTER TO INSERT "2" AS THE NEXT INTERNAL 
CASE CONTROL NUMBER. 



fABLE 2 



CASE IDENTIFICATION 
IBEST JBEST 



6 ^-'''8 

8 • 0 

9 3 



^ TABLE 3 



NUMBER 



^9 



SEQUENCE 
NUffflER 

1 
2 
3 
4 
5 
6 
7 
8 
9 



14 



17 



Table S, Step-byitep devi^lopment of Table 3 frbm.Table 2 data. (Cont'd)^ 



STEP 7 > INTl 
INSERTED AT S 
TO IBEST "2" 
CORRESPONDING 
COMPUTER TO 
CASE CONTROL NUMBER. 



CASE CONTROL NUMBER "2" 
6 DIRECTS COMPOSER TO GO 
TABLE 2 , THENCE TO THE 
rBEST "4", V-HICH DIRECTS 
JifeERT "4" AS THE NEXT INTERNAL 



t;Ble 2 



. TABLE 3 



CASE IDENTIFICATION 



IBEST 



JBEST 



1 9 

3 ^ - 



4 
5 
6 
7 
8 
\9 



6 
8 
2 
0 
3 



INTERNAL 
CASE 
CONTROL 
NUMBER 

~\ 

9 
3 
7 

0 
0 
0 



KPATH 

SEQUENCE 

NUMBER 

1 
2 

} 

5 
6 
7 
8 
9 



STEP 8 . INTERNAL CASE CONTROL NUMBER "4" . ~ 
JNSERTED-AT STEP 7 DIRECTS COMPUTER TO GO 
TO IBESiT "A^ IN TABLE 2, THENCE^TO *THE,_ 
CORRESPONDING JBEST "5", WHICH DIRECTS 
CC^IPUTER TO INSERT "5" AS THE NEXT INTERNAL 
CASE CONTROL NUMBER. 



TABLE 2 



CASE IDENTIFICATION 
IBEST JBEST 



1 
2 

3 , 

5 
6 
7 
8 
9 



9 

8 *- 
, 2 
0 
3 



TABLE 3 



INTERNAL 

CASE KPATH ^ 

CONTROL SEQUENCE 

NUMBER \ NUMBER 



0^ 
0' 



STEP 9 > INTERNAL CASE CONTROL NUMBER "5" 
INSERTED AT STEP 8 DIRECTS* COMPUTER TO Cp 
TO IBEST "5" IN TABLE 2, THENCE TO THE 
CORRESPONDING JBEST "6", WHICH'diRE^S 
COMPUTER TO INSERT '"6" AS THE NEXT INTERNAL 
CASE CONTROL NUMBER. 



TABLE. 2 



CASE IDENTIFICATION 
IBEST JBEST 



4 5 

dXe — ^O. 

6 
7 
8 
9 



2 ^ 



O 
3 



TABLE 3 



INTERNAL 




^CASE 


KPATH- 


''control 


SEQUENCE 


.NUMBER 


NUMBER 


1 


1 






3 ' 




7 




2 


5 ' 




6 








8 




9 

- ' s 











. step 10. internal case control number "6" 
inserted at step $ directs computer to go 
to ibest "6" in table 2, thence to the 
corkkponding jbest "8", which directs 
Computer to insert "8" as the next internal 
case control number. table 3 is now complete^ 


TABLE 2 


TABLE' 3 


CASE IDENTIFICATION 


KEAIH 
CONTROL SEQUENCE 


IBEST JBEST 

1 ^ 9 

2 4 ^ 

3 7 

4 • 5 

5 6 — 
^ ^ 

7 ^^2. 

8 0 " ^ 
,,9 3 


NUMBER ^ NUMBER 

1 1 
9 2 

3 3 
7 4 

2 5 

4 6 

5 7 
^^-® 8 

9 



PRKPTH Program 

The Print KPATh yrrKi^inj program- proauces a report oi case data values tor selected background 
and computed variables in case ID or KEAJH-order. PRKPTH obtains the required data from either the 
history dat^ tape or the KPATH tape, depending on the desired seque'hcB of the reported data^The 
PRKPTH repoif in KPATH order k especially useful in identifjjng similarity of background cha;actetjistics 
iox groups formed by the hierarchical clustering process. This capability of PRKPTH aids the job ^alyst m 
discerning which groups on the cluster diagram -printout (DIAGRM) are most susceptible to definition'as 
meaningful job types. The KPATH ordering of background data is also useful in understandifig and 
explaijiing the worker composition* of a selectecl job.-type cluster. The following^ discussion and the ac- 
companying excerpts from various PRKPTH jreports explain and illustrate how PftKPTH is used to locate 
and define job-type grouos. Table 7 is a portion of a PRKPT^H report displaying KPATHordered back- 
ground data from a' Security Police (81 1X0) Airman Job Inventory. The first two columns of every 
PRKPTH report list the "KPATH Sequence Number" and the "Case Control Number,'!. respectively. The 
KPATH sequence number automatically appears in every PRKPTH report and the case control number 
appears as 2f-matter of policy. « 

• • ,1.8 



,/ 



Several Of the columns ih'Table 9 provide insight into the nature of the hierarchical groups that were 
formed on the.basis of simUa/ity of time spent on tasics listed in the job inventory. For exainpie, column 3, 
"Major Command," reveals y&iat there is a job cluster pecuUar.to SAC, d^ignated as S runnmg from 
KPATH number 1315 to Kt^AlH number 13 18 and from KPATH number 1324 to KPATH number 133 f. 
There appears to be anoth* command-related job cluster at KPATH number 1333 through KPATH number 
1350, the code letter "Ryindicating PACAF. 

It appears that t/ere are two very distinct clusters of case?, KPATH- 1301-1320 and' KPATH 
1321-1350 that may ht delineated on several variables. The cluster running from KPATH 1301-1320 is 
generally hi^er in grafle (Column 4), duty AFSC (Column 6), number of months of active Federal mUitary 
service (Column 12),/and number of subordinates directly supervised (Column 13). This cluster also has a 
subcluster (KPATHyi 302- 1308) Containing supervisors who are mainly .in DAFSC81170. On the other 
hand, every membof of the KPATH 1321-1350 cluster is military dog qualified, as indicated by the "A 
suffix attached to me duty AFSC. f 

Tabl4 10 is/, portion of a PRKPTH report which displays categorical responses of KPATH-order job ' 
incumbents in t4 Supply Services (61 XXX) Airman Career Ladder. The "1" response designates those, 
"areas" (broad /vork activities) in which an incumbent spends the most time in his present assignment.- 
There are sever/ patterns of "I's" that indicate probable job-type clusters. One group identified by KPATH 
number«51 p 263 works in a variety of areas in the dfem-missary. Most of the incumbents in this group • 
work in at l^st two commissary work areas. Another group (KPATH 265-273) is confined to the 
commissary ^arehbuse., A third group (KPATH 279-298) works primarUy at a remote or isolated Base 
Exchange. ^ 

Tabled 1 is a portion of a PRKPTH report that displays job "titles descriptive of incumbents' present 
work assiiibents. Th!ese KPATH-ordered titles, which are descriptive of jobs in the Inventory Management 
and Materiel facilities (64XX0) Airman Career Ladders, were furnished by the surveyed incumbents^ 
Inspection of job titles for communality of:labeling revealed four clearcut job-type clusters: KPA I H 
304-312 is a group of NCOIC's of a demand-processing unit;i(PATH 313-323, a group of NCOIC s of a 
materiel control section; and KPATH 339-350, a group of NCOIC's of a requirements' and requisitioning 
unit Of course, not all the titl«i within each group correspond to the general title attributed to the group, 
but theit Insufficient agreement for one to assume that deviant titles indicata^nstandard or inaccurate 
labeling/ - ' • ' . 

Tables 9 10 and 1 1 provide only a small sampling of the various Wnds of background data that may 
appear on a PRKPTH report. Other PRKPTH's might include equipment used, technical manuals used, 
tachnicaL courses complete highest level o'f education, job satisfaction ratings, reenhstment intent, job 
utilization of talents and training, past experience in various work areas, organizational level of position, 
functional areas requiring training, method by which assigned to present career ladder, previous AFSC of 
Jros?-trainee, assigned organization, job location, etc. . \^ 

I When data/such as these ate KPATH-irdered, not only are static characterfstics of the hierarchically 
/formed job clusters revealed, but also something of the interactioH dynamics of relevant job variables within 
idiverse job types. This type of information has meaningful application to many job-related problems, 
among which are the development and revision of technical training courses, the interface of job assign- 
ments with career progression objectives, the reengineering of jobs to meet specific needs, and the pin- 
i^pointingof sources of job satisfaction or dissatisfaction. f"^ 

in. SUMMARY • ' 

This paper has described two CODAP programs: the Ordering of Hierarchically Grouped Case Data 
(KPATH) program and the Print KPATH ^RKPTH) program. In each instance, examples have been given 
to assist the occupational analyst in lear'ping how these programs may serve his needs. 




Table 9, Portion of a KPATH printout displaying selected background 

information for hierarchicjjly ordered cases from the Security 
- Police (81 1X0) Airman Job Inventory. 

'^.tJ^ NUM MDS MOS MOS MOS' * MOS ACT NUMBER 
PRDJARY .DUTY TASKS DUTY PRES PRES CAREER FED MIL SUPER- 
^ CMP GRD AFSC A^gC PERFM ^ AFSg ^ASE ASGMT FIELD -SERVICE VISED . 

1301 A038 R 4 81150 81150 , 14 162 ,030 162. • 162 162 +f 

1302 0935 S 5 81170 81170 37 024 016 010 230 241 03 

1303 4082^ ' A 5 81170 81170 50 072 009 002 , 190 192 05 

1304 1139 C 5 81170 81170 21 4+f 038 .017 186 , 189 03 

1305 4166 ' S 5 81170 81150 24 ' 110^ Oil 003 118 121 04 

1306 2142 R 6^ 81170 81170 27 030 009 008 237 241 04 

1307 3825 A 4 81150 1 1 U I M 26 . 028 023 005 028 028 +f 

1308 2569 R , 4 81150A 81170 32 001 002 001 071 071 06 
; 1309 4701 S 4 ^1150 81150 55 . , 051 007 004 069 069 +f 

1310 0669 S 5 81170 81150 ' 16 002 002 002 112 114 04 

1311 2829 vD 3 81130 81150 26 008 004 003 008 010 +f 

1312 4356 R- 5 li H I M tllll li 15 l42' 004 .004 147 235 +f 

1313 4478 + 3 81130 81150 10 016- 015 Ol4 ' 016 020 +f 

1314 2545 R 5 81170 81170 13 ' 006 003 001 185 190 05 
iyi5 4124 S 4 '81150 81150 23 ^040 003 002 042 043 02 
1316 4418 S + 81150 81150 20 Oil 003 027 026 * 027 4+ 

'l^h. 47il S 3 ' 81150 ' 81150 34 024 002 4+f 034 034 +f 

131^, 0938 S 5 81150 81150 23 " 120 010 006 120 150 ' +f 

^1319 1438 ^ 6. 81170 8I1/0''' 36' 104 004 004 207 '207 05 

1320 1542 R. 4 81150 81150.. 4? 022* 018 006 034"' 035 

1321 0299 C 4 .81150A 81150A 47 036 026 007 042 -043 +f 

1322 3666 S 3 81130A 81130A 52 007 007 007 010 012 +f 

1323 '3683 + 3, 81130A 81150A 43 005 007 007 007 010 +f 



1324-" 0726 S . 3 81150A 81150A 38 014 014 001 014 016 4+ 
1325 0737 S 3 , 81130A 81130A 36 QX2 012 007 012 014 ^p- 
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Table 9. Portion of a KPATH printout displaying selected background 
information for hierarchically ordered cases from the Security 
Police (81 1X0) Airman Job Iiiventory. (Cont'd) 



NUM MOS MOS -MOS MOS MOS ACT NUMBER 



SEQ 


CTRL 


MAJ 




PRIMARY 


DUTY 


TASKS 


DUTY 


PRES 


PRES 


CAREER 


FED MIL 


SUPER- 


itun 




CMD 


GRD 


AFSC 


AFSC 


PERPM 


AFSC 


BASE 


ASGMT 


FIELD 


SERVICE 
m 


VISED 






3 


3 


811 5 OA 


8115 OA 


46 


021 


028 


' 021 


027 


. 028 


4+ 






c 
o 




81150A 


81150A 


40 


. 014 


014 


012 


014 


050 


•H- 




±\jDJ 


3 


4* 


81150A 


81150A 


38 


Oil 


018' 


018 


045 


045 , 


•H- 




u / z / 


C 

o 




81150A 


811 5 OA 


39 


007 


025 


007. 


025 


026 


•H- 






3 


3 


811^30A 


8 115 OA 


32 


018 


018 


018 


. 018 


020 


•H- 


1331 


HOHO 


c 
o 




OX±J\JA 


8 115 OA 


35 


030^ 


007 


007 


036 


036 


•H- 


1332 


A"7Q0 

U/o3 








81150A 


41 


"007 


007 


007 


014 


014 




1333 


±0J\J 


p 

<V 




81130A 


81130A 


41 


014 


006 


014 


014 ' 


018 


•H- 


1334 


mac 




A 
*♦ 


811 5 OA 


8 115 OA 


37 


024 


006 


006 


036 


. 036 


' -H- 


13^3; 


1 Am 


c 
o 




81150A ' 
'8113CrA 


8115 OA 


35 


034 


019 


•H+ 


039 


042 


•H- 


1336 


2514 


+ 


2 


8il50A 


43 


005.. 


005 


002 


005 


007 


•H- 


1337. 


0799 










38 


017 


006 


006 


030 


035 


•H- 


'l338 


0877 


p 


o" 

J 




8115 OA 
8lf50A 


37 


017 


009 


009 


020 


022 


•H- 


133^; 


1720 


R 


4 


81i:50A 


36 


015 


009 


009 


032 


032 


•H- 


1340 


3530 




o 




81150A 


40 


015 


001 


001 


024 


02$ 


•H- 


i 

1^.^(1^2124 


p 




81150A 


81150A 


. 43 
• 


015 


007 


007 


020 


024 


t+ 


1342 


4695 


3 


3 


81150A 


8 115 OA 


' 40 


007 


007 


,007 


009 


.013 


•H 


1343 


3667 


g 


3 


81130A 


81130A 


41 


006 


007' 


006 


006 


008 


++ 


1344 


0878 


p 


3 


811 5 OA ' 


81150A 


43 


032 


009 


032 


045 


045 * -H- ' 


1345 


0879 


R 


3 


oIIjUA 


O J.J.JUA 




015 


009 


015 


026 


,026 • 


•H- 


1346 


1716 


R 


4 


81150A 


81150A 


46.. 


045 


009 


032 


046 


046 


•H- 


1347 


1696 


R 


3 


81150A 


81150A 


43 


022 


. 007 


006 


022 


023 


•H- 


1348 


1698 


R 


4 


8n50A 


81150A 


43 


034 


002 


^002 


042 


042 . 


02 


1349 


1697 


+ 


3 


81150A 


81130Av 


42 


022 


008 


^008' 


022 


023 


•H- 


1350 


1700 


R 


4 


ail50A 


8U50A' 


51 


029 


007 


024 


029. 


032 


02 
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Table 10, Portion of a KPATH printout displaying selected work area 
information for hierarchiacally ordered cases from the supply 
services (61 XXX) Airman Job Inventory. 

mra CASg ******AREAS IN WHICH MOST TIME SPENT-PRESENT ASSIGNMENT****** 
SEQ CTRL STAFF ***EXCHANGE*** HOUS HOUSG *******COMMISSAJR.Y******* 
NUM NUM LEVEL CONUS O/S SITE ING SUPP ANNEX SALES STKNG WREHSE 



251 


0025 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 


252 


0228 


0 


0 


0 


1 


.0 


0 


. 0 


1 


1 


1 


253 


0229 


0 


0 


0 


1 


0 


0- 


0 


1 


1 


0 


254 


0804 


0 


0 


' 0 


0 


' 0 


0 


• 0 


0 


1 


0 


255 


0702 


0^* 


0 


0 ' 


0 


. 0 


0 


0 


1 


1 


1 


„ 256 


1203 


0 


0 


0 


0 


0 , 


0 


1 


1 


1 


1 


257 


0821 


0 


0 


0 


0 


0 


0 


0 


0 


0 


0 


258 


0377 


0 


^ 0 


0 


1 


0 


0 


0 


1 


1 


0 


' • 259 


0852 


0 


0 


0 


D 


0 


0 


, 0 


0 


1 


-1 


266- 


0996 


0 


0 


0 ' 


0 


0 


'0 


0 


1 


0 • 


0 


261, 


1195 


0 


0 


0 


0 


0 


0 


0 


1 


1 


0 


262 


0329 


0 


0 


0 


0 


0 


0 


1 


0 


1 


0 


263 


1000 


0 


0 


1 


0 


0 


0 


0 


1 


.1 


1 


264 


1280 


. 0 


0 


1 


0 


0 


0 


0 


0 


0 


0 


265 i 


}25Q 


Q 


0 


0 


0 


0 


0 


, 0 


0 


0 


1 


266 1 


)758 


0 


0 


0 


0 


0 


^ 0 


0 


0 


' 0 


1 


267/ ( 


1820 


0 


0 


0 


0 


0 


0 


0 


0 


0 


' 1 


268 QB41 

t 


0 


0 


0 


0 


0 


0 


0 


0 


0 


' 1 


269 0080 


n 

\J 


r\ 
\J 


f\ 
\J 


A 

u 


u 


u 


A 


A 




,"1 


270 0095 


0 


0 


0 


0 


0 


0 


0 


0 


0 


1 


i 271 0701 ' 


0 


^0 


0 


0 


0 


0 


0 


0 


. 0 


> 

\ 
























272 0868 


0 


0 


0 


0 


0 


0 


0 


. 0 


0 • 


1 


'273 0218 


0 


^ 0 


0 


0 


0 


0 


' 0 


0 


0, 


1 


274 1016 


0 


0 


0 


0 


0 


0 


0 


1 


* 1 


0 


275 0392 


0 


0 


0 


0 


0 


0 


0 


1 


0 


0 



1$. 
22 



Table 10. Portion of a KPATH printout displaying selected work area 
information for hierarchically ordered cases from the supply 
services (61 XXX) Airman Job Inventory. (Cont'd) ^ 

KPATH CASE ******AREAS IN WHICH MOST TIME SPENT-PRESENT ASSIGNMENT******' 
SEQ CTRL STAFF ***EXCHANGE*** HOUS HOUSG *******COMMISSARY******* 
NUM NUM LEVEL CONUS O/S SITE ING SUPP ANNEX SALES STKNG WREHSE 



276 


0498 


0 


0 


0 


0 


0 


0 


*^o^ 


1 


0 


0 


277 


0708 


0 


0 


0 


0 


0 


0 


0 


0 


1 


0 


278 


0735 


0 


0 


0 


0 


0^ 


0 


0 


0 


1 


0 


279 


0008 


0 


0 




1 


0 


0 


0 


0 


0 


0 


280 


0057 


0 


0 


0 






0 


0 ' 


1 


0 


0 


281 


0038 


0 


0 


0 


1* 


0 


0 


0 


0 


0 


0 


282 


0970 


0 


1 


0 


1 


0 


0 


0 


0 


0 


0 


283 


0326 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 




0129' 


0 


0 


0 


1 


0 


0 


0 


0 


0 

V 


0 


285 


.0234 


0 


0 


0 


1 


0- 


0 


0 


0 


0 


0 


286 


0973 


0 


0 


0 


1 


0 


0 


0 


0 


0 


' 0 


*287 


0764 


0 


0 


0 


1 ' 


0 


0. 


0 


1 


0 


0 


^88 


0931 


0 


0 


0 


0 


0 " 


0 


1 


0 


0 


0 


Z89; 


0009^ 


0 


0 


0 " 


1 


• 0 


0 


0 


0 


0 


0 


290 


0124 


0 


o'^ 


0 


1 


0 


0 


0 


0 


0 


0 




0822 


, 0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


292 


0859 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


293 


0036 


, 0 


0 


0 


1 


0 


0 


0 


0 . 


0 


0 


294 


0093 


0 


0 


0 


1 




0 


0 


0 




0 


295 


1202 


0 


0 


^ 0 


1 


0 


0 


0 




1 / 

/ 


a 


296 


0760 


0 


0 


0 


1 


0 


0 


.0 


• 0 


^\ 


0 


297 . 


1208 


0 


0 


0 


1 


0 


0 


0 


0 


0 


0 


298 


0048 


&' 


0 


0 


1 


0 


0 


0 


1 


1 


0 


299 


0429 


0 


0 


p 


, 0 


. 0 


0 


0 


1 


0 


0 


300 


0309 


0 


0 


0 


0 


0 


0 


0 


1 


1 


0 



20 

23 



Table II. Portion of a KPATH printout displaying present work assignment 

job titles of hierarchically ordered cases from the Inventorymanage- 
ment/materiel facilities (64XX0) Airman Job Inventory. 



KPATH CASE 
SEQ CTRL 
NUM' NUM 

301 1794 

302 1476 
'303 1667 

304 0023 

305 0510 

306 1686 

307 1826 

308 0348 

309 0903 

310 1259 

311 1797 

312 '1571 

313 0132 ' 

314 1658 

315 0495 

316 0752 

317 0500 

318 1886 

319 0353 

320 0719 

321 1059 

322 0320 

323 0342 V 

324 0164 

325 2158 




PRESENT WORK ASSIGNMENT 

NCOIC REPAIR CYCLE SUPPORT • . 
DIFM CONTROL 

NCOIC WORK ORDERS AND ISSUE POINT MAINT SUPPORT 
NCOIC i)EMAND PROCESSING INVENTORY MANAGEMENT SUPERVISOR 
INVT, MGMT SUPERVISOR NCOIC DEMAND PROCESSING 
DEMAND PROCESSING SHIFT SUPERVISOR 
DEMAND PROCESSING SUPERVISOR EXPEDITE 
NCOIC MAINTENANCE* SUPPORT SECTION 
NCOIC DEMAND PROCESSING 
CHIEF OF DEMAND PROCESSING SMO 
NCOIC SUPPLIES DEMAND PROCESSING UNIT , ^ 
NCOIC DEMAND PROCESSING UNIT . 
MATERIEL CONTROL ./SUPERVISOI^ 

NCOIC MATERIEL CONTROL ' /. * - \ 

REQUIREMENTS MATERIEL CONTROL INVENTORY MANAGEMENT SUPERVISOR 

NORS MONITOR MATERIAL' CONTROL 

NCOIC SUPPORT RECORDS . 

NCOIC REQUIREMENTS SECTION ' 

NCOIC FORWARD SUPPLY SUPPORT ENGINE PROPELLER. DIVISION 
NCOIC EQUIPMENT CONTROL 
NCOJCjIUtERIEL control 'ACTIVITY 

CHIEF MATERIEL CONTROL BASE MAINTENANCE _ ; ^ 

n 

NCOIC MAINT SUPPORT SUPPLIES MGT DIVISION CHIEF OF SUPPLY 
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Table 1 yJfortion of a KPATH pkntout displaying present work assignment 
^^job'titles of hierarchically ordered cases from thelnventory m^nage- 
' nent/materiel faca(tiesi64XX0) Airman Job Inventory, (tont'd) 





KFATH CASE \ \ , j 

SEQ ' CTRL \ P^SENT WORiC ASSiqNMENT 
NUM. 

326 1066 PRIO^TY MONITOR 

327 1651 

328 1652 NCOIC BEtiM STOCK TCto SECTION 

329 1656 NORS CONTROL EKGINEImONITOR 

330 0026 NCOIC MATERIEL CONTROL CIVIL ENGINEER , 
^31 0125 NCOIC SUPPLIES MGT BRANCH 

332 2224^ NCOIC STOCK CONTROL SECTION , 9 

333 0127 NCOIC STOCK CONTROL SECTION SUPPLIES MANAGEMENT BRANCH 
384 0350 <^ STOCK CONTROL SUPERVISOR 

335 ^1128 NCOIC REQUIREMENTS UNIT V 

336 2127 Ni:OIC STOCK CONTROL • 

337 1895 NCOIC STOCK CONTROL ^ " 

338 0396 NCOIC EMO ' . ^ 

339 0063 NCOIC OF EMO kEQUIREMENT AND REQUISITION UNIT 

340 0356 REQUIREMENTS An/ REQUISITION BRANCH NCOIC ^ ^ 
.341 ^1011 ' NCOIC' REQUIREMENT AND REQUISITION EMO, 

'342 1966 ' .\ REQUIREMENTS AND REQUISITIONING 

'343 a561 ASST NCOIC/REQUIREMENTS AND REQUISITIONING OF EMO 

344 0380 

345 0499 NCOIC REQUIREM©«T .AND REQUISITIONING^ UNIT (EMO) , ^ 

346 2229-^ NCOIC REQUIREMENTS UNIT STOCK CONTROL 

347 1906 ' ^ • 

348 9939 * REQUISITIONING CLERK 

349- 0062 ^ . NCOIC NORS CONTROL 'SECTION 

350 1718 -NCOIC REQUISITION UNIT .. . ^ ' * 
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^^^^ fpfTNO^ 



1. '.The name "KPATH" derived as follows. The letter **K" represents an integer, and the term 

**PATH*' denotes a queuing operation. T^he KPATH program' uses a series of integers to identify 
groups being formed during the hierarchical clustering process, such that a path of integers is estab- 
hshed which identifies the membership of any previously fcfrmed group at a subsequent stage of the 
clustering process, ' ' 

2. The clustering action occurring at each stage of GROUP is displayed in reports generated by the 
. Group Membership (GRMBRS) and Automated Diagramming (DIAGRM) programs, whi.ch are 

explained in Phalen and Christal (1973). Also see definitions of "similarity matrix" and "hierarchical- 
grouping** in Appendix B. 

3. After this report had been completed in its present form, the PRKPTH program was revised to 
, include the following options: ^ 

a. printing only thai portion of the KPATH data that pertains to cases in a specified job group, 

b. , . reordering^ KPATH data from high-to-lew low4o-hi^ w oneor 4wa selected variables, Asa* 
' consequence, the title "Print KPATH** (PRKPTH) was changed to "Print Variables** 

(PRTVAR). 




APPENDIX A: 
DESCRIPTION OF SELECTED CODAP PROGRAMS 
REFERREDJqiN-THIS-REPORT^ — 



DAP: COMPREHENSIVE OCCUPATIONAL DATA ANALYSIS PROGRAMS 



CODAP is a computerized occupational data analysis system which inputs and performs calculations 
upon raw; data from job invehjories. It designed to furnish users with a wide variety of reports that 
facilitate the identification of individual and group Jpb characteristics and the detection of between-job 
similarities and differences. 

^ INPSTD: RAW DAT^^DITING AND INPUT 

- This program reads task titles, task responses, and background data from tape or card input. It edits 
the data, converts the raw task responses to percentages, constructs data vectors for ea ch, case, reorganizes 



the data to a^tandard history data format, and writes the formatted data on the output tap6 for use in 
subsequent programs. INPSTD will accept a maximum of: 1700 background and/or computed variables 
1700 task variables, 26 duty variables, and 20,000 cases. * ^ 

OVRLAP: RELATING RESPONSES TO EACH OTHER _ ' 

This program generates an overlap or similarity matrix of all possible,paired^comparison3 between 
individual caSes. Similarity is <^xpressed as a percentage of common tasks performed (TSKO'VL) or as the 
total overlapping^rcentage of time spent on tasks (TIMOVL). Overlap in terms of peFcent time spent is 
the preferred optiqk in most studies. OVRLAP can handle up to 3,200 cases and 1,700 tasks 
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KPATH: ORDERING A HISTORY DATA TAPE 
TO REFLECT OUTCOME OF HIERARCHICAL GROUPING 



After OVRLAP and GROUP have been completed, the KPATH program assigns. sequence numbers to 
individual cases in such a way that each pair of fndividuals or groups merged during the grouping process 
. will have a contiguous block ofKPATH sequence numbers • 

I 

« V 

PRKFTH: PRINTING A HISTORY DATA REPORT^ ^ 

PRKPTH enables the user to select variables and printout forihats to produce a report of the case data 
values for sefected .background and computed variables. The data to be printed is obtained from.a history 

t^in!^Z lotr KPATH or"der °' ^^^'^^ '^^^ °"'P"' ^U' 

GRMBRS:" REPORTING GROUP MEMBERSHIP . ' 

This program -prbduces a report that identifies the. two groups combining at each stage of the 
hierarchical grouping process. The information includes: stage number, number of members in the com- 
rZinino^' conibining groups, range ofKPATH sequence numbers for the 

combining groups, average percentage of overlap between members of the combining groups^and the 
average percentage of overlap within the combined group. . ^'''"P''' ^"'^ 

DIAGRM: GRAPHICAL PRESfaNTAHON OF HIERARCHICAL GROUPING ACTIONS 

disnl J,*^.'hf ?H ^'"^"^ ^^^^^ P^°«^'"* '° 3 '^«-l*e diagram that visually 

displays ihe order in which groups merged during the hierarchical grouping process. Each group is 

25,' 



represented by a rectangular block of data containing most of the information reported in GRMBRS. Rows 
and columns of asterisks show the branches leading from a group to its subgroups. Control values are used 
to limit the number and type of grOTprdtsptayeii-bTChAGgiM: - 

JOBGRP/JOBSPC: CALCULATING COMPOSITE JOB DESCRIPTIONS 

This progfant calculates and prints composite job descriptions for groups formed during the 
hierarchical grouping process (JOBGRP) or for special groups whose membership is defined in terms of 
background or computed variables (JOBSPQ. Both duty and task job jiescriptions may be reported in high 
"to low sequence of either "average percent time spent hy all members", or "percent of members per- 
forming." (A duty is a designated functional area comprising a number of tasjcs.) * 

A -job description produced by jb.BGRP or JOBSPC provides the following information: duty/task 
number, duty/task title, percent of members performing each duty/task, average percent time spent by 
members p^forming eacK dut>^/task, average percent time spent on each duty/task by all members, and 
cuniulative average percent time spent by all members. 
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/ \ APPENDIX B: 

DEEINITION-OEO^RMS^SED-INTHE-KPATH-EROGRAM IXDCUMENTATION 



External Case Control Number. A numerical ID manually assigned to each case in a sample such that 
no two cases have the same ID. \ ' * 

~ f \ 

Hierarchical Grpupingl Grouping (or clust^xing) procedures are designed to group large numbers of 
persons, objects, jobs, etc.,,in^o sraller numbers of rnutually exclusive classes in which the members have 
similar characteristics. \Vhen the grouping establishes a taxonomy of mutually exclusive clusters wherein 
each larger unit is a unique combination of the next-subordinate units, the clusters are called "hierarchical 
groups." 

WEST. The group to be merged at each stage of the clustering process which has the /ower group ID 

number. , • 

♦ , » 

Internal Case Control Number, A sequential numerical ID assigned by the computer to each case 

during input. (Corresponds to external case control number if none of the sample cases has teen previously 

removed.) . ' 

Intemal^Sequence Number, The "last stage encountered" (cf. below) plus one. 

JBEST The group to be merged at .each stage of the clustering process which has the higher ID 
number. 

KPATH Sequence Number. The numerical ID assigned by the computer to ^acl) case after the 
clustering process has been completed such thtft those cases (or groups of cases) which merged at each stage 
of the hierarchical clustering process are assigned adjacent numbers. • ^ 

..^ Last Stage Encountered. The stage at which an IB EST group loses its ID. ' 

, , Similarity Matrix. An n-case. X n-case symetrical matrix containing similarity indices expressed as 
' percfciftages of overlap between all possible pairs of-cascs. The percentage overlap values may be in terms of 
^e spent or tasks performed. After the first grouping ^tage (when the most similar pair of cases has been 
merged into a single group through an averaging process), the matrix^is^collapsed into an (n-1) )^ (n-l) case 
matrijc. The grouping and collapsing process continues until all cases have been merged into a single group 
represented by a 1 X 1 matrix. 

> 

Stag^ or Stqge Number. The point in the clustering process at which a group is formed by the merging 
of two mutually exclusive subordinate groups. 4 
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